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Master c>f Sagxrieerifig €i???3m:: tfep P0i.v@£^s 



(21 Bxxix^^ l^xM ,i;S@9y IK have be^a^ c^^^ 

m m& mmmmmi. 

{41 X am a eo indent oxr .Qf iwenticsn o^f 

viitfe: teesjpecfc to m>: li^ai-d ^olyethejiearboriat GGit^^tind; and 

fS) i am thot^saii^feiy f^jxiiJ^iar wltfe tfe©: a9:ast:it:u:ti:ofi arid 

^tife^ttKopl-astic pQ-lyvi^m&imms^. beeaus,© I has?© .Ip^:®ri. closeliy 
imml^r&d^ aurlng tfee i>as* se^sffexai f ©©^^ m t±m moimimt M. 

mam^i^lm liquid j>c?l:^:et:feefcGarbanat..©a^ ra^a: ^fh-e«^ia#i;.ic: 
Mm :pJFes:ea.t irwepfciop qois|:ji£i$l;;ng a jseatstlqKi prp4»ct- &£ (IJ a 



,2- 



hairing QjSjMlfeyier^fe m it: Is lessefttiai fcfcat th& 

©xyaXIcylejie; uaitjs ot tiae #©1:^©$ her dial Gm0om&: cms±m of::: 

forraula (a) t 

-m- M% 

m which ferumla, ia)* K Kep:res:ant:S a: merfilDer seleciped 

atibtsts aad substituted al grotips; escti cans tit iit;«sd fre>m # 

Umax mUcyliStm :l3acfcfott:nfe fefem S t© 5 c^arbor^ at«Ms ^ts<| 

^t ieaat Mky;i. aide cfealw attsabaa fcis^ the ^asictMsofis eli^iSn 
and: having X. to 4 mr^oa. ate<sps,^ arid. 

If:; at least Dite stMeturM.. m&t. m:&l^m^4 from: 
- tGHs:! z-o- it>) 
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mmi^lB ife) i^K; average molar nmm&r at m of mm 

Q:. ^ Ti 



p m -m. 

mci tlie: s\m In. -i^ m:| of tte ai^ea-agfe xEiiP^j^^^^ n :an;e3 m ^^f 

S'husj,: th^ |>ol|fefc3l^;e^ for fcte 



4: - 



£t&& f rom Qi^}im%.fXmm iitikk^s^. oi; tfeg?:: f cajripiia:; 



Ths apecif ic pQ:lyet:lieres^:tjQns:fc as clamed in 

clailfi. I »f fcte ijap?eiit;ie}& enables m& ^^mB^t^m^ 

liltimau© ^;loiiga|:i:©j* wfeiis^h pannat lae :tt:ae3?$?e<?fee;d f rom miiatea 
t^he pr?i^4«t;: :insreiiti©j% wiXl fee clearly? iii:ii^;lj:rat:«|£|; fay ^i:^^ 



pmssuire of 411. J to af 6. 6 :&s. . S to 2:v0 .itMegt> %m 
t&ml^^np resotijaa pj?oeii^s&t was; distiill^d a dist-iiaatiw 
tpiBp^sKStwr^ M I IS fed: 

oTi the. top pox t ion t|*er:«»s>f| aii^: li^^Xrif ,a ai^pQ^sXt-y (±011^,1: 

mmsei m <im utm wm stetgea: with i.m mim Qt isfe© 

tetojsyta^tanioffi T^h© i-esulfcar!:t:. reaetAsjn ii5i:?£t;-tjr#. ^as- fce^tBd tcj 



m^mUMd off, mA -^m^ Mm m- me tmp^xatu^^ of: u&^er 

pressure of €93,.3-^& ga. (5 .2 ;t:© i^:,7 mmq) f or 3 hotirs., 

Willie tm mn~mm^M mwnm^ moa {%$ was: ai^txii^a: of a, 

V/m miffed wlfcb G:*:§M nvol :pf tfte :g)Oli?@t;fe:r 4ioi 11);^ and tim: 
c«s«i.taat miKtars was stirred at a. t^snipaxratuxe of :18:§°C uricieE 

<lib«t:yi ph(m>hat& ±n a molar amoiiiit feqwal tfet ttie 
afes3T©~J«fi5.R£ lowed ssatalys:^,, tfte; mi^s-isiare was :St:irE:e^3. a-fe .a. 
kmmmmm of 13:0**e «rider a. pressure ;of fa 
(lao iwteig) for 2 iiGftm, to iAactimte cat^alyst. ma 

cixol (1) axss showo :iri •lable :l-> 
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m. -B. --^Imn rea:c:tor hm±m$ a capacity (ianexr- 
wlymei m^'^ liter ■aMi' m-tM ^ ^ti:^r:er-.r a 

dimethyl formam^^ at # teiiipera^^^ j^f 60*'G- 

Tl;i:e% into tfc^- :sd:liitio:n.,. 4 ^^^-^ipite^^ 
a.n;a: t:|n::a- mi^tur^ waa -iieatMrat-: :a:: :t-^fape:3::atiir.e:- o.:f :.:8:0'^C: for: 

a. reaL-eaa.±:n.g .glass- :pia:t:e:,. .and Ima^t-.-t-.a^i^a.tad:. .a:: mm^mt:u:m -^o^: 
tO'^O tat m^- hmx ami ^ feh^e'i^; ats- i:2mC -f ojc. •teairs... A 

2:00 liJTi wa3 obtained. ^lie px^sperfe^^^ of tJie f lM are snpwii in 
Ta:ba.e 2... 



fee ssiftfe ^Isss reacfcor in Exfe^i^rsfenfe 1 was 
GM^tecl witJi 2.|:a Kjolt <3:^? ^:he pelysfehec dit>l {2) ^ 2,51 mpl® 

iRXsctiire: was; ;heafeefit: ^. tee«#«rat:\aK& o:f 160**C ^^|?t; ate tsMi 

telina feowss.^ >?h:iXS: .i, intxtiu methyl alc^afeal, wtteh 

mn-m&c-t&Ki dimetehyl. sarfeoiietl^e da distdllee^ off,.- aad was ^kejjt 

mB3B..6 Pa (300 xMtiHg) for a..S: hQurs. aacl t^heri under a pressa^e 



m.rMmr, tm resultant reaction miJctua:-e: wsis :|;aib j eet ©a fco: tlie 
at a trnmvmm^ m vxmM^: ^ ptessare: of 2,S3 , 3 

wm idim^ mm ©.OSS mdl^ %r the polyetter ^IIqI 13 )> a»d the 
pQiy^tiiercarb<2n.a1-/p ,<iiol, lite r^sul-fcaat. liqi^j.ai. 

Wg (Q . 02:51 iaqll )&£ tjiie ii(|ai4 |>©lf ©t:h#^G:<%r|i>Qa^lj# ^Siol (2} 
f»d 1;2, :% W^l)^ :of 4:^4 * -dij>h:«ttyl»th»nfe dxisoc5?a:Ei^ta 

were CQlapa.efcel.y dissoir^ted. in i48g of ^liinethylfQrmami?!©. at ia 
t:emp.eratTa.a::e 0;f: 6:0''G, 



^x:Qmmm at a. t^mpeSafcUKs G.f; se'^C: fe^? S .Ja©ujsg;,. thmi, tii^ 
etHaiipiamiae {EM, eliaip «g-xt©n<S^K:), and: aOf : 

ts> a sre^tpti.OB: poKOcecfers-sfc iroom t:.fe3tip®xature for faiDurs t4i 

Into :fc::h:^ -^^^Slyms^s: . B&lxiti&n.^ M^ A^ * 
t:0 gt:;^jaa at roon t«»siij}erst-ilj?e: for 2,0 ■EiiripteiS ajM thmx was 

siioi <2^, tb:^ Chafe %mf mm 4:r4:'^ipmmiMimn^: 



|?OlyuretJriane (2) was fOEJtie^ci infco f ilm fay the ssaai^ 



f ilm Slaving mmhm&s ;<?f sisissq^t; MQ '{m -afetaxaed . The 
j?£^|5etti^S &;E teM; tiliT!. aire s&owri Isl 2. 



tm the saffle glass recipto^ 1,^ @9g 

a;t: a ttgxrtp^rstMC^: &£ BQ^C fax 2,: touJirs:.. fiisii^: t|ie resslta^it 
atiisi-aog: of dimefcliyifomamiiae ^ and: ti^« cessjalfc^^ was 

"Ihe restiltasnt pre^polipier solatiori: was left to stand: 
the same x'©aatdq:ri: |>rp0:e4urp:s as: iit Ej<pei;i:mgiit 1 . 



1:2::, 



The t^:(i^±<m stiDjjped; a.*; a stage at whieh 

su53sfea^:ti-aIlY ri^- mixmsim. i,» viscosity a:f m&f solutxQB mm 
detected, ftatmeiy 10 iic^^ira affrfejf fite ^t^a^e t]^^ xeasitiion.. 

|>o:l;:^ureth^j3e 13) ma fopnea, wfcw # fxJjn fch^: same 

fkXm m^Xng tMctess: sf .atso-ut: 200 pev, was Qbtslixea, The 

out:, es5£3©pt that in tlie p:Kej?axa;tiQn of poi^etfterdloi <4) * 

and then. a. therinoj^lastM (41. 4 

The ;propej:t;i©s of p<3:l:yietiie3;di.^ ii:^ ar:# shown irj 



<Jxq1 1 4.)- ar.^ mrmm :MytmM>i^^- 
|?oi3^ta3::eth (4 J are ^:hdwu in Ta^fei^ 2:. 

l>0:l:;|^^:th^er' -dia^ CS:.) v^f-a^a :prep.^r:^c|. fey an 
Mei;.la.3: rat.liO:-- ■<5f 1^ -1 :a:n.d:.. fcfee: -.ires^uita-i^t: ■.3p:0aefc^xQri. p^TO(:^\mb: ■wms 

Pi:^ o dt;r ot; i;o n 0jr a. E l qu i d poiy0 t:ile rca .£;^ 



;i:4:. ■>■■' 



that: tli:#. polyetlisj;: dioi was replaee^^ fcsf ,g,30 mdles .of the 

lii^ .feesal tenant: iit^uiis p&X!^0thmG&xfi>^L&t& 
Was M;xe4 *(fifch 3 . 68^^ of pol^etMardiol {.SJ m.- 

soatroi uhe Tiioieeullir w^lgfet pf t:tm liquid poiyathercairjasaRate: 

the .llgutid pQlyesfciiercaxbonste dloi (S) sire sh&^n in T^fele 

It) t;.fe#: aatRe:: tfeacfcofc as irt l^xperimeat 1^. 

te«ip#ratur.^ of €0«C. ffeie re^aifcatet solution was sufeject^cl to 

p.3ro|2©irt..ia:S of l^lste^. j-^saltast, fcfeeririQ|3l.a.;slpi<? jasiy^^rethane (5;); 
filrtv ate stoowa in Tcifc.l e 2»: 
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SB .2-.O-.0:i/01.2..3S::95 fa;ria-.ka m ■al.K.. in.- tfae: f irst: B:tBp^ -a 

p.oj^y©tli.0r': 4 .{li :was .prapairad: .Iroin ..1;. ;6."ft-exa.n:e mol. and 

■stim,.. a li.?fdi:d: pm-mthm<^^mm^M.^ .diol ■was . prepared 

mfio-. of :2:.3.0/.2'.#6 In -.the •pma-^Tie^ .G:at:al3?3t.. The 

•xes^ulfeamt liquid pol^^-ethercarb^^ hmi :tiha 

In the third 3tep> a feheriri<>pi4^^t^ p^ll^uretfaaft 
dlol. (i.) /■ i,,..4:-'foutaj:i.e- ■■^^^^^ ;:{BB;,-. a cl^aiii: ^m7i'%^nqmT\ ^nd -4.,: 4 • 

^ixHat:i..s^fa-qt-Q.ril i;Q:W:, 

malar ratip 0^ 1:1*94:^: and the liQiuid poij^etfeardcirfe^^ 



eai?teoriate iti. a Ktolsc K^tlo of 2,30;: 2.51^ hti €tm p3^ysmm^ -Qt. m 
m the pxodiictipn cii: tte: tKe^rmoplastie; ::pqif are thai w 

Q.mm AS at Jesuit, fcke tterm'3|3a,a:st;le |^ 

resiiii {2) exfelMti^^i m wClfeimate #iaMatl«: iSf vmi^fe Mas: 

than feBat of Exp«i;i»©at 1 slid tfeas lins^txatactdry . 

dlpheriyimtfeaae diisseyaAate Irv a moJtag ratld ef 1:1 ;2 for 
tks |Sa«|?0:S:e of oJsfeain?:?!^ » tEemoi? lactic: p«3l:^wr^tfean.e ^esin 
ba^iift^g an i»c!ir#^s©d aXtimfee ©i^jsgataq^ . 

cfesuitarit tii^moplast:! pdlypieecti^P^; resin (3) 



fcJia&^ tihat^ of - B3£perlj33se«fc^^^ arid 'Z-f.. ti\M not &^^t:X&^&c:t:&^T-i 

Irl SxperinjeBt 4 i&ompmtM:tJL'w^) ^ the same prG5eeciy.res iOf 

ofi l ,M^hmmmdS.Q^ mtb l> s-pentaMclxol in a molar rati;© m 
0 ^ :6 ; 0 * :4 was <sin|jle?:yei:i. in pi ace of 1 €~te:5&aaBdi»&i. wi th 

tfe©: pai'i^sther dioi,. optiGKaiiy,: a ipQjrtioEi (preferably 

tM^ .iml&^ rati<^ of tB^ :o£ l>,6-h:eKa:n®,<Sii-G^^ with ,.1,S- 

escllifaitBd m alfciiaate eXangat^^ was l^igmet. 

m&n, that M £ii?|!>^rlinei>t:S: :i« 2 aita, 3.,: I?txt; ^tili tiOt 
•satis £a qto f y ^ 

r« Esspetim^r^t S: {th©; present iipT/^p^tat^ij) ». the jsKo^edar^s 
p€ Ejcperiiapnt 3 w®^e; m0<i4fi.<5«i iii thafc the pols^etto^r diol: waa 
pr^par^ci f rom 1, :S-p^sitari0di:©i (aS; :pi:ae^ , S~}mmm<iim 



thermoplastic pGl^ure%kaT:ia resin JS) eKh3:,bite<i a 
saLtisf actorily high, ultimate elongation of 8M|. 

CdnqluBlon 

In view of the results of E:?^periiBents 1 to Sjr it is true 
that the use of the pQlyetherdipl having th^; specif ic 
oxyalkylene units as d:efihecl Ih clairt: 1 ca;us^s th^ restiltant 
thermoplast polyiarethane resin to e^ihibit an ijne^cpectedly 
high ultimate eloxigatidh^ ih cpitiparisbn with the polytirethairie 
resins ciiscjiosed in US 2002/012359 5 Tanaka et al. 

Thus, Tanaka et al . do not hinder the patent arSilltY of 
the polyethexca^r^ diol ane3 the pol^r ethane resin of the 

preaent iniii^eht ic>h . 
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Tfe-e-- .anicler;3:x .deetexe^- xi3.x:t^ia.r ^that. -all. 

statements w<ie Iiier^in of my oi^?n :|EBd:wl^d^^ 4 trt^e^ aji?! tiMt 

he. 'txuBi a:nd .. filr't;i>-^ir t^h^it:.. t^iesm -^t^e^n^ made wi.t.li: -the- 

■feno^i-'^^g-i^. -tj^^ •v?ill::fii|t'l. .f a:;ls:s-. •^Ij^fc'^m^^ arid;: t^h:^ l±k^- s<>- -m^0 
pixn^Mm^lM. by f iri^ -or itrpirlsoitm^nt or .bofc^^ uricler 

the ^ppiiG:at:i03a or a,ny p:a:t.en;t is^aing -bjier^Diiv 



